Lipoplexes versus nanoparticles: pDNA/siRNA delivery.
Small interfering RNA (siRNA) has been widely used as potential therapeutic for treatment of various genetic disorders. However, rapid degradation, poor cellular uptake and limited stability in blood limit the effectiveness of the systemic delivery of siRNA. Therefore, an efficient delivery system is required to enhance its transfection and duration of therapeutics. In the present study, plasmid DNA (pEGFPN3) expressing green fluorescent protein (GFP) was used as a reporter gene. Chitosan nanoparticles/polyplexes and cationic liposomes/lipoplexes were developed and compared for their transfectivity and therapeutic activity in mammalian cell line (HEK 293). The nanoparticulates were first characterized by assessing the surface charge (zeta potential), size (dynamic light scattering) and morphology (transmission electron microscope) followed by evaluation for their DNA retardation ability, transfection efficiency and cytotoxicity on HEK 293 cell line. The chitosan nanoparticles/plasmid DNA (pDNA) complex and liposomes/pDNA complex were co-transfected with GFP-specific siRNA into HEK 293 cells and it was found that both are efficient delivery vehicles for siRNA transfection, resulting in ~57% and ~70% suppression of the targeted gene (GFP), respectively, as compared with the mock control (cells transfected with nanocarrier/pDNA complexes alone). This strong inhibition of GFP expression indicated that cationic liposomes are better than chitosan nanoparticles and can be used as an effective carrier of siRNA in mammalian cells.